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ABSTRACT
This chapter introduces digital, role-based simulations as an emerging and powerful educational approach 
for the professions and for broader workforce development purposes. It is acknowledged that simula-
tions used for education, professional development, and training, have a long history of development 
and use. The focus is on digital simulations (e-simulations) situated in blended learning environments 
and the improved affordances of the newer digital media used via the web to enhance the value of their 
contribution to learning and teaching in professional and vocationally-oriented fields. This is an area 
which has received less attention in the whole “e-learning” literature compared with the voluminous 
body of knowledge and practice on computer-mediated communication, online community building, 
social networking, and various forms of online (usually automated) assessment. A framework of blended 
e-simulation design is outlined. The chapter concludes by examining what the future might hold for 
simulations in further and higher education, and ongoing work-based learning.
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INTRODUCTION
The cornerstone of frameworks for providing 
open, distance and flexible education, is associ-
ated with online and recent pervasive technolo-
gies. Advances in networked media technologies 
drive new forms of blended learning and teach-
ing practices. There is an extraordinary volume 
and richness of literature relating to educational 
technologies emanating from, and applying to, 
these various intersecting fields of educational 
and training practice. From this publisher’s more 
recent series alone, online education can be seen 
as being informed by the rich heritage of adult 
learning theories and practices (Kidd, 2010; Kidd 
& Keengwe, 2010), while information and com-
munication technologies (ICT) are foregrounded 
in developments in blended learning practices 
(Stacey & Gerbic, 2009), to include ICT support 
for evidence-based assessment practices (Spratt & 
Lajbcygier, 2009). While these publications draw 
on contributors from across the world and from 
an enormous variety of national and institutional 
settings, the totality of reported works represents 
only a small amount of the large body of literature 
relating to research, scholarship, practice, and 
policy making surrounding educational technolo-
gies globally.
The world of educational technologies is rap-
idly expanding, and its boundaries are dynamic 
to continually include new stakeholders, to span 
novel problems, and to embrace new scope and 
concerns. For the new researcher, practitioner 
and policy maker, it must seem like a bewilder-
ingly complex and confusing world to navigate 
and achieve well evidenced outcomes. While 
acknowledging the broad sweep of the literature, 
our concern in this book is to focus on one area 
of online education, which offers great potential 
for enhancing teaching and learning experiences 
in contemporary settings. More specifically, we 
examine the design, implementation, and evalua-
tion of e-simulations to enhance the education of 
those in professional and vocational fields. This 
chapter maps some of the key territory for the 
development and use of e-simulations, including 
their theoretical foundations, nature, characteris-
tics and benefits. We highlight the value of centring 
role-based e-simulations in the blended design of 
contemporary learning environments. The field 
of e-simulations has its own diversity of perspec-
tives and practices. These are acknowledged and 
explained throughout this publication. However, 
we see e-simulations as a reasonably well-defined 
and understandable educational technology that 
can add significant value to mature and nuanced 
blended learning designs and, ultimately, students’ 
learning experiences.
THE CHANGING CONTEXTS OF 
HIGHER EDUCATION AND TRAINING
In the 21st century, higher education must meet a 
number of new (and continuing) challenges. Ex-
ternal pressures have forced institutions to focus 
strongly on vocational courses at the expense 
of more scholarly classical studies. Reduced 
finances available from governments have led 
to the constant need to find alternative fund-
ing arrangements. Extra demands are placed on 
academic staff to do more with less in respect to 
their teaching and research. The nature of student 
cohorts has changed quite considerably, with re-
spect to diversity in ability, cultural background, 
learning preferences, technology experience, 
levels of motivation, and the time they are able 
or willing to spend on their study (Biggs, 2003). 
The following are typical observations made by 
teachers of the newer generation of students:
• They have less time for everything.
• They pay less attention (often to authority).
• They demonstrate less persistence and 
endurance.
• They see less need for deep knowledge.
• They have somewhat less fear of failure 
and are open to pursuing alternatives and 
new options.
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• They see their new wealth as buying re-
sults and act like pragmatic customers or 
consumers of (educational) services.
• They undertake a critical rating of benefit 
for the effort they expend.
• They consistently value friends and 
networks.
What implications do such observations have 
for fostering student learning? In relation to 
higher education, Oblinger and Oblinger (2005) 
discussed the needs and characteristics of the 
‘Net generation’ (or Generation Y, those born 
on or after 1982) and highlighted their learning 
preferences as including:
• A desire to be strongly team and peer-to-
peer based, that is, they seek out help from 
their friends and gravitate towards team 
approaches;
• A demand for engagement and experience, 
that is, they like to learn by discovery and 
doing things;
• A strong preference for visual and kines-
thetic, that is, they are visual communica-
tors and like to be physically immersed in 
their work; and
• A desire to learn things that matter, that is, 
they switch off quickly from things that 
don’t interest them and that don’t seem rel-
evant to their world.
What clues do these observations give us 
about designing and operating contemporary 
blended teaching and learning environments? 
If, as Oblinger and Oblinger (2005) argue, the 
Net generation wish learning experiences to be 
digital (while still valuing highly effective forms 
of interpersonal, face-to-face communication), 
connected, experiential, immediate, and socially 
based, what are the implications for the appropri-
ate development and use of technologies in higher 
education?
A further challenge for higher education has 
been the advent of sophisticated e-teaching that 
has seen a range of new technologies available for 
new educational designs and new performances of 
teaching. It has become such a firmly entrenched 
element in many higher education courses that 
online environments are used in some form or 
another across almost all institutions, and in 
almost all discipline areas. Through a process of 
gradual development over several years, institu-
tions have been implementing various types of 
digital environments that provide access to study 
materials and resources, and facilitate electronic 
communications. Concurrent with this shift has 
been greater emphases on the need for more effec-
tive teaching approaches to cater for the various 
ways students learn, and the various preferences 
they have for bringing about their own learning 
in respect to both content and media.
For decades, much university teaching has 
been based on “transmission” models in which 
academics had the discipline knowledge and were 
responsible for imparting or transmitting it to their 
students using various teaching methods, some of 
which involved various media technologies. With 
the expansion of more powerful technologies over 
the years, and more particularly the use of knowl-
edge creation and collaboration tools for online 
learning, the expectation was that teaching and 
learning processes could be transformed. Digital 
multi-media and communication technologies 
have the potential to bring to life much of the 
abstract learning in university contexts. It was 
thought that online communities of inquiry would 
lead to more academic learning. However, as Gar-
rison and Anderson (2003) argue, these advances 
have not led most students “to approach learning 
in a critical manner and process information in a 
deep and meaningful way” (p.5). Indeed, a number 
of authors have argued (Aldrich, 2009; Laurillard, 
2003; Ramsden, 2003) that in spite of new tech-
nologies, recognisable linear transmission models 
still comprise the dominant teaching paradigm in 
many courses that include online learning, because 
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of the tendency to simply move existing courses 
online rather than reconceptualise the design of 
teaching, learning, and assessment to maximise the 
potential offered by networked, digital technolo-
gies. (See, for example, Biggs, 2003; Garrison & 
Anderson, 2003; Laurillard, 2003.) These same 
authors advocate change, using approaches that 
apply research evidence to teaching practices, 
that is, “evidence based teaching”. In particular, 
because teaching is personal, Biggs (2003, pp.5-7) 
argues for the use of a “scholarship of teaching” 
brought about through reflection on teaching ac-
tions in a particular context.
This need for change has prompted a great 
deal of rethinking about university approaches to 
teaching and learning with technology, and has 
led to the publication of a number of seminal texts 
that argue the case for change and provide suit-
able frameworks or blueprints for doing so. (See 
Bates & Poole, 2003; Biggs, 2003; Garrison & 
Anderson, 2003; Jonassen, Peck, & Wilson, 1999; 
Laurillard, 2003; Ramsden, 2003.) These texts and 
other key papers present a clear consensus about 
what constitutes effective teaching and learning 
with technology. We argue that e-simulations 
are best understood as one constructive response 
to the challenges outlined above. They can be 
well grounded both theoretically and practically. 
Broadly conceived, they represent a valuable and 
potentially transformative field contributing to 
the education of professionals, with the capacity 
to enact more valuable forms of online learning 
environments.
THEORETICAL UNDERPINNINGS 
IN TEACHING AND LEARNING
Nature of Knowledge
Whether articulated or not, all teaching reflects 
some particular theory of the nature of knowledge 
in a specific field, and how students may learn 
and use that knowledge. Bates and Poole (2003, 
p.27) note that the predominant epistemologies 
in higher education today are objectivism and 
constructivism.
Objectivists believe there exists a set of ob-
jective facts that have been discovered over the 
years, and that the truth and meaning of these 
facts “exists outside the human mind”. This 
claim has led to the predominant transmission 
approach in higher education, wherein the process 
of effectively transmitting knowledge becomes 
the central goal of teaching. On the other hand, 
constructivists argue that knowledge is socially 
constructed by individual learners as they experi-
ence the world. There is no objective truth to be 
discovered, only conventions, which themselves 
have been constructed and agreed upon by people 
over time. Jonassen, Peck and Wilson (1999, p.3) 
contend, “individuals make sense of their world by 
constructing their own representations or models 
of their experiences”. Therefore, there are mul-
tiple perspectives about phenomena in the world. 
These authors argue that “knowledge is embed-
ded in activity” and “anchored in the context in 
which the activity takes place” (p.3). They also 
emphasise the importance of meaning making 
in the knowledge-building process and suggest 
that meaning making comes about when there is 
“a dissonance between what is known and what 
is observed in the world” (p.5). Vygotsky (1978) 
argued that learning is, first and foremost, a social 
collaborative activity, and that is where meaning 
is built. With respect to this, Jonassen, Peck and 
Wilson (1999) note that contrary to opinion, not 
all knowledge constructed by individuals is valid. 
It has to be viable, that is, make sense in terms of 
the evidence, community standards, and mores.
In describing the nature of academic learning, 
Laurillard (2003) argues that university teaching is 
more than imparting decontextualised or abstract 
knowledge, and even more than creating oppor-
tunities for situated cognition, whereby students 
learn as they engage in activities that occur in 
natural environments. For Laurillard, academic 
learning “represents a second-order experience of 
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the world”. It is “known through exposition, argu-
ment, interpretation” and “through reflection on 
experience” (p.21), the type of goal-based, medi-
ated experience provided through e-simulations. It 
includes the learning of precepts or general rules, 
as well as the learning of percepts developed as a 
consequence of perception. Therefore, “teaching 
is essentially a rhetorical activity” that seeks “to 
persuade students to change the way they experi-
ence the world through an understanding of the 
insights of others” (p.23). She believes students 
need to learn the agreed conventions in a discipline 
through a process of mediation.
The Acquisition of Knowledge
The question of how students learn has long been 
of interest to academics. Ramsden (2003) points 
out that approaches to learning vary from one 
person to another so there is no one right way to 
affect learning. Yet, in examining the essential 
differences between school learning and univer-
sity learning, Laurillard (2003) suggests while 
course descriptions are content driven, and while 
academic teachers are purportedly more interested 
in the way students handle knowledge than in the 
acquisition of knowledge, lectures, textbooks 
and other “linear” methods are still prevalent in 
academic settings. This doesn’t take into account 
the nature of knowledge or the variety of ways in 
which students learn.
From the constructivist perspective, Jonassen, 
Peck, and Wilson (1999), discussed five interde-
pendent attributes they believe are necessary for 
meaningful learning. For them, learning must be:
• Active. Learners “interact with their en-
vironment, manipulate objects in that en-
vironment”, observe the effects of their 
interventions, and construct their own in-
terpretations of what has occurred (p.8).
• Constructive. “Learners must reflect on 
their activities and observations to learn 
the lessons that their activity has to teach” 
(p.9). The relationship between the active 
and constructive attributes is “symbiotic”, 
for they each rely on the other to bring 
about meaning.
• Intentional. Students “think and learn 
more when they are fulfilling an intention”. 
Having goals and articulating those inten-
tions “are essential for meaningful learn-
ing” (p.9).
• Authentic. Learning must reflect the com-
plexity of the real world. The meaning of 
particular ideas depends on the contexts 
in which they occur, so to simplify and 
remove knowledge from its authentic con-
text is to distort meaning.
• Cooperative. Humans live and work in 
knowledge-building communities where 
problems are solved and tasks are complet-
ed through collaboration and conversation. 
This process involves social negotiation 
to reach common understandings and at-
tain goals, and learners come to appreciate 
multiple viewpoints and multiple ways of 
solving problems.
Biggs (2003), Garrison and Anderson (2003), 
and Laurillard (2003) all describe surface-level 
and deep-level approaches to processing and 
understanding new knowledge, These were first 
identified by Marton and Saljo (1976). A surface 
approach (in the case of reading a text) refers to 
skimming the surface of the text and remember-
ing a series of “disjointed facts” rather than truly 
understanding the point being made. Laurillard 
(2003) refers to this as an “atomistic” approach 
that distorts the original structure, and therefore 
distorts meaning. It arises when low-level cogni-
tive activities are used and the learner just wants 
to complete the task as quickly as possible. Deep 
learning involves an understanding of the bigger 
picture by going below the surface of the text and 
making sense of (constructing the meaning from) 
what the author is saying. Laurillard (2003) sees 
this as a “holistic” approach that preserves the 
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original structure and meaning. Biggs (2003, p.12) 
notes these terms “describe ways of learning”, not 
“characteristics of students”. He suggests the goal 
of university teaching is to use activities and as-
sessment approaches that encourage deep learning.
Biggs (2003) concerns himself with the way 
students learn, and promotes the premise that it’s 
what the student does that matters. This is based on 
Marton’s (1981) notion of “phenomenography”, 
which contends it is the student perspective that 
determines what is learned, not the teacher’s in-
tentions. Therefore, Biggs (2003, p.12) suggests, 
“teaching is a matter of changing the learner’s 
perspective, the way the learner sees the world”. 
Laurillard (2003, p.70) explains its empirical base 
is derived “from discovery rather than hypothesis 
testing”, so it is the nature of the action between 
learner and subject matter that is of interest, rather 
than what the teacher does to the learner. From 
the ontological standpoint, Biggs (2003) considers 
phenomenography to be consistent with, (though 
not the same as), a constructivist view of learning. 
This has led Biggs (2003) to argue that the most 
appropriate way of helping students construct 
learning is by “aligning teaching”. He refers to 
this as “constructive alignment”, whereby all 
the components in the learning environment are 
closely aligned. Apart from learners and teachers, 
these include:
• The curriculum we teach.
• The methods we use to teach.
• The assessment procedures and the meth-
ods for reporting results.
• The climate we create in our interactions 
with students.
• The institutional climate, the rules and pro-
cedures we have to follow (p.26).
Biggs (2003) says the notion of constructive 
alignment brings together a constructivist view 
of learning, and an “aligned design for teaching” 
(p.27). This means students do the work, while 
the teacher “acts as broker between the student 
and a learning environment that supports learning 
activities” (p.27). In considering how students 
learn, Laurillard (2003) acknowledges “it is not 
easy to penetrate the private world of someone 
coming to an understanding of an idea” (p.41). She 
discussed “mathemagenic” activities, defined as 
“activities that give birth to learning” (p.41). These 
include: apprehending the “structure of discourse” 
to discern the coherent meaning; interpreting 
the “forms of representation” of the discourse; 
acting on and manipulating “descriptions of the 
world” to give rise to further descriptions; using 
both intrinsic and extrinsic feedback to adjust 
actions and descriptions; and reflecting on the 
cycle that relates feedback to the purpose of the 
discourse (pp.60-61). Reflection on action is an 
important element for deep learning. These ideas 
are consistent with constructivism and underpin 
the theoretical frameworks and design approaches 
used in e-simulations and games.
There are clear congruencies between the at-
tributes discussed by Jonassen, Peck and Wilson 
(1999), Bigg’s (2003) constructive alignment, the 
notions of student-centred mathemagenic activi-
ties, and approaches that encourage deep learn-
ing. They point to a particular way of conceiving 
teaching that is most likely to result in desired 
learning. Focusing on the future of simulations in 
adult (and by implication professional) education 
shaped more by constructivism, Magee (2006) 
critiques the objectivist approach by stating:
The knowledge economy that is currently evolving 
requires an understanding of more than just how 
to produce information. It also requires workers 
to comprehend how to filter it, find meaning in 
it and then finally apply it in an ambiguous and 
ever-changing environment. One consequence of 
the more traditional educational approaches has 
been the neglect of the development of judgment 
skills, critical thinking skills, and creativity in adult 
learners. All of these skills will be necessary in 
order to succeed in the knowledge economy. (p.2)
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E-simulations excel in addressing these skills 
in ways that often retain key complexities from 
real life.
Authentic Assessment of Learning
In higher education recently, authentic assessment 
has been discussed in the context of broadening 
assessment approaches in ways that ensure they 
are aligned with expected learning outcomes. The 
emphasis on higher order “workplace competen-
cies” in the training sector also reflects this. As 
will become evident from the following discus-
sion, technology, and simulations in particular, 
can provide powerful mechanisms for designing 
and implementing authentic assessment.
Much of the literature on authenticity relates 
to the nature of particular tasks, whether or not 
they are used for formal assessment purposes. 
Consistent with ideas on the nature of authentic-
ity espoused by Herrington, Oliver and Reeves 
(2003), Gulikers, Bastiaens, and Kirschner (2004, 
p.69) acknowledge there are differences of opin-
ion about what constitutes authenticity because 
of varying emphases on task and context as op-
posed to performance. They distinguish between 
authentic and performance assessment by arguing 
“every authentic assessment is performance, but 
not vice versa” (p.69). They further contend that 
the degree of fidelity of the task and the conditions 
under which performance takes place, is greater in 
authentic assessment than in performance assess-
ment. Therefore, they define authentic assessment 
as: an assessment requiring students to use the same 
competencies, or combinations of knowledge, 
skills, and attitudes that they need to apply in the 
criterion situation in professional life” (Gulikers et 
al., 2004, p.69). Khaira and Yambo (2005) concur 
with this, arguing that authentic tasks should be 
real-life tasks with multiple solutions for learn-
ers. Similarly, Jonassen, Peck and Wilson (1999) 
say environments should be created that “present 
learners with problems that are naturally complex 
and embedded in a real world context” (p.229). The 
tasks should also require higher-order thinking. 
Mueller (2006) suggests the rationale for using 
authentic assessment usually springs from the 
idea that graduates should be capable of perform-
ing the tasks they encounter after they graduate, 
therefore their assessment should replicate real 
world challenges. Clearly, authentic assessment 
has to do with students demonstrating they know 
a body of knowledge, have developed a set of 
skills, can apply them in a ‘real-life’ situation, 
and can solve real-life problems. Role-playing 
e-simulations are an obvious method for inviting 
learners to demonstrate their level of mastery of 
integrated knowledge and skills through authentic 
assessment requiring performance.
DEFINING E-SIMULATIONS
What is a Simulation?
Simulations have become commonly used tools 
in contemporary society, e.g. in studying natural 
phenomena, physical processes, in engineering 
design, or in media production, to name just a few. 
Many are now computer-based and networked to 
take advantage of the sophisticated tools available 
in online environments (Klein & Herskovitcz, 
2005). In higher education, e-simulations are 
increasingly being used for teaching and learning 
purposes. As Aldrich (2003, p. 8) points out, in 
fields such as medicine, nursing, pilot, or military 
training, simulation use is critical for practising 
skills before being required to do the real thing.
The simulations by their very nature are 
complex and people from different professions 
and technology backgrounds define them quite 
differently. The general Wikipedia definition is: 
“Simulation is the imitation of some real thing, 
state of affairs, or process. The act of simulating 
something generally entails representing certain 
key characteristics or behaviours of a selected 
physical or abstract system”. In more simple 
terms, Prensky (2004, p. 1) suggests “simulation 
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is, by definition, pretending. All simulations are 
tools that give you ersatz (as opposed to real) ex-
perience”. Aldrich (2004, p.52) says simulations 
“model reality”, and more specifically, “they can 
rigorously but selectively represent objects or 
situations” as well as “user interactions”. Prensky 
(2004, p.2) stressed, “The one universal truth 
about any simulation is that at its centre lies a 
model”, and they are often, though not always, 
computation models. Feinstein and Parks (2002) 
note simulations duplicate the characteristics of 
“a real business or management system through 
an iconic or symbolic model”, and “can be further 
defined by describing its underlying model as a 
discrete event, a continuous event, or a combined 
event” (p.397).
Aldrich (2009, p.52) further refined his de-
scriptions of the concept, structure, and function 
of simulations, saying they not only “capture 
and model some part of reality and the role of 
someone in it”, but the elements in simulations 
“describe what actions are available, how the ac-
tions influence relevant systems, (and) how those 
systems produce feedback and results”. Further, he 
proposes four major “knowledge constructs” that 
he calls simulation “sweet spots” emerging from 
experiencing simulations: situational awareness, 
dead reckoning, understanding of actions and 
awareness of patterns. Some aspects of what is at 
work in simulations appear to be well understood.
These definitions suggest the key characteris-
tics of a simulation are that it is based on a model, 
it represents some aspect of reality without itself 
being real, and it involves inputs, manipulations, 
and resultant outputs depending on its purpose. 
Notwithstanding these commonalities, Jones 
(1998, p.1) contends “definitions restricted to 
systems, rules, imitations, payoffs, and representa-
tions are inappropriate and inadequate in the field 
of interactive events…because they ignore human 
behaviour” and “fail to distinguish between the 
real and the fake”. For him, the main criterion for 
defining a simulation is “human behaviour—what 
actually happens’ (p.1). To support his argument, 
he claims that, for example, no definition of a 
game includes a duty to win, and yet, without that 
element he suggests it is not a game. He argues 
further, “if everyone in an event referred to it as 
a game, but behaved as if it were a simulation, 
then it would be a simulation, not a game” (p.4). 
Brozik and Zapalska (2002) tend to use the terms 
“simulation” and “games” interchangeably. They 
believe the combination of “simulation to repre-
sent elements of reality and gaming to stimulate 
interaction” can bring about “powerful learning 
constructs” (p.7) and provide a strong rationale 
and purpose for using simulations in education.
As far as educational simulations are con-
cerned, there is an added dimension. Aldrich 
(2004b) argues a simulation should only be re-
garded as educational when it has specific learning 
elements in it that expose the learner to essential 
concepts relating to the environment being simu-
lated. Similarly, Hertel and Millis (2002) note 
educational simulations usually “place students 
in true-to-life roles”, but in line with Aldrich, 
they also acknowledged that while the “simu-
lated activities are ‘real world’, modifications 
occur for learning purposes” (p.16). Importantly, 
educational simulations are generally goal-based 
scenarios (Schank, 1997) and help learners to focus 
on particular elements in systems or situations 
that occur in the real environments they model.
Aldrich (2004a) identified six criteria that are 
critical in educational simulations. Three describe 
content elements, “linear, systems, and cyclical”, 
and three describe delivery elements, “simulation, 
game, and pedagogy” (p.1). In elaborating on these 
elements, Aldrich (2004a) suggested linear content 
involves sequencing, or step-by-step procedures; 
systems content includes “the components of 
the system and how those components impact 
each other” (p. 1); and cyclical content relates to 
“activities that can be infinitely combined to cre-
ate an outcome” (p. 2). In respect to delivery, he 
believes simulation elements “enable discovery, 
experimentation, concrete examples, practice, and 
active construction” of the three content elements 
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(p.6). Game elements can “increase the enjoy-
ment” of, and engagement with, the experience, 
which means learners give more of their time and 
attention, resulting in increased learning. On the 
other hand, too many game elements “distracts 
from, or waters down, the learning” (p.7). Peda-
gogical elements help to focus students’ atten-
tion on how to be productive, though too many 
of those elements can leave learners feeling as 
though they are using an instruction manual or 
“mindlessly following directions” (p.8). Aldrich 
(2004a) claims it is only through attending to all 
six elements that we obtain results that actually 
change people.
In further describing the nature of simulations, 
Prensky (2004, p.9) identified the connections 
between the model and the users as being the 
“inputs”, information incorporated into the model, 
and the “outputs” or feedback from the model. 
Both inputs and outputs of simulations vary 
“along a continuum from abstraction to realism”, 
although he suggests educational simulations are 
more likely to have realistic outputs presented in 
“life-like conditions” (p.9). In relation to this, he 
raises the issue of fidelity, which is important in 
simulations for learning in the professions. Fidelity 
pertains not only to inputs and outputs but also to 
the simulation model. Stoffregen, Bardy, Smart, 
and Pagulayan (2003) say the essence of simulation 
fidelity has to do with whether adaptive behaviours 
can be executed or not, and if so, on the basis of 
what information. In considering the concept of 
presence in simulations, Stoffregen et al. (2003) 
distinguish between realism and reality by equat-
ing the “perception of realism with perceptions 
of the simulation, and perceptions of reality with 
perception of that which is simulated” (p.121). The 
critical question posed by Prensky (2004, p.9) is: 
“How close to life does the simulation have to be 
to do its job?” He suggested the higher the fidelity, 
the higher the cost of producing the simulation, so 
the degree of fidelity required for success should 
correlate closely with its purpose. In learning or 
training for the professions, he suggests fidelity 
requirements “are more complicated and varied” 
(p.10), therefore low fidelity simulation should be 
used “for learning concepts”, and “higher fidel-
ity simulation for learning about things” (p.10). 
Aldrich (2004b, p.102) contends simulations will 
become increasingly realistic but “will never 
perfectly replicate reality”. Indeed, he believes 
the environments provided by simulations may 
be better for learning than real-life situations 
because they can remove distractions and focus 
attention on essential concepts associated with the 
teaching and learning goals. Due to the complexity 
of simulations, Aldrich (2004b, p.14) suggested 
the only way to understand them is “to become 
familiar with today’s computer games because 
they introduce many of the structures, standards 
and techniques built into simulations today”.
What is an E-Simulation?
Our focus is on e-simulations used for education 
in the professions and enacted in blended learn-
ing designs; that is, digital simulations integrated 
with various other media on digital networks and 
in the physical environment. Students can experi-
ence e-simulations via a web browser for use in 
any location, including by individuals studying 
at a distance and by groups of students studying 
together on-campus. In many cases, the students 
are invited to adopt a character role in a scenario 
that has been designed with specific educational 
goals and detailed objectives in mind to support 
the unit of study as a whole. In broad terms, these 
e-simulations tend to be:
• Single-person (student);
• Role-based (participant immersion);
• Goal-based scenarios, used in
• Blended learning designs, that are
• Assessment driven.
While advocating the use of learning designs 
that carefully integrate digital simulations as a form 
of e-learning in blended learning environments, 
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one should not underestimate the role of the Web 
platform as a “network”. Mobilising the power 
of networks (physical and digital), will see the 
emergence of new networked e-simulations that 
“time-shift” and “place-shift” in conjunction with 
peers and other communities aspiring to develop 
new skills in professional practice. E-simulations 
are not a singular and static concept. Design-based 
research struggles (as other research approaches 
do) to investigate and explain the emerging ex-
pressions of e-simulations.
Purposes of Digital Simulations
Klabbers (2003; 2009) distinguished between 
two closely connected design levels: design-in-
the-large (DIL) and design-in-the-small (DIS). 
Approaches to these and linkages between the 
two make any such design effort a “science of 
design” in Klabbers’ view. DIL refers to the design 
of “courses of action aimed at changing existing 
systems into preferred ones” while DIS is design 
of an artifact—a simulation for example. It is ar-
gued that educational and training systems need to 
be innovative, yet relevant and responsive to the 
changing needs of students, staff, and professional 
bodies. Such systems need further development, 
as a DIL challenge, and, with this goal in mind, 
e-simulations represent at least one constructive 
response, with each such e-simulation representing 
a DIS addressing the following needs.
• Need for work-related events in a range 
of professions: e.g., by providing digitally 
simulated experiential learning activities. 
Professional education and provision of 
internships that place students in real work 
environments have often been problematic 
due mainly to logistics of placement, avail-
ability of appropriate businesses or practic-
es, the demands it places on busy profes-
sionals, and variability in the quality of the 
experience provided for students.
• Need for authentic, engaging learning 
experiences that motivate students: e.g., 
create an enhanced method for moving stu-
dents to action in completing written tasks 
requiring high-level cognitive process-
ing of complex, integrated, professional 
problems. Such challenges will inevitably 
require students to draw on multiple infor-
mation sources in a scenario that requires 
professional judgement.
• Need for flexibility for equity groups: 
e.g., equity of experience for off-campus 
and remote students with activities that 
they otherwise would not have, and equity 
of access for people with disabilities.
• Need for contemporary, valid, work-
related assessment practices: e.g., stu-
dents have expressed the need for assess-
ment that is relevant to the work they will 
be required to perform in their chosen 
profession.
• Need to link students with the profes-
sions and industry in ways that are not 
place specific (or parochial): e.g., intern-
ships may have required students to be 
physically present in a workplace. While 
e-simulations do not take the place of real-
time work placements, they can augment 
such experiences by providing opportuni-
ties for familiarisation and practice before 
confronting the risks in real workplaces.
SITUATING E-SIMULATIONS 
IN E-LEARNING AND 
BLENDED LEARNING
Distance education has a long history of rationally 
selecting and integrating elements of analogue 
media and, over time, integrating such elements 
with emerging digital media and, more recently, 
a growing number of networked or e-learning 
technologies. Frameworks for making media 
choices have been researched and reported by 
distance education theorists and scholars (see 
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Bates, 2005; Laurillard, 2003), with a trailing 
history of attention to “media classification and 
selection” models and algorithms stretching back 
to the 1950’s in the literature of “instructional 
systems design” and “educational technology”. 
Concurrently, the best classroom-based educators 
have long used a variety of approaches and tech-
niques to stimulate student learning, incorporat-
ing a variety of media to achieve their purposes. 
One could ask the question posed by Jay Cross 
in the Foreword to Bonk and Graham’s (2006) 
“Handbook of Blended Learning”, about why the 
need for treatment of blended learning, when he 
could not envisage a situation where unblended 
learning would ever occur (xvii). So why would 
any educator ever not blend?
Blended is a transitory term. In time it will join 
programmed instruction and transactional analy-
sis in the dustbin of has-beens. In the meantime, 
blended is a stepping-stone on the way to the future. 
It reminds us to look at learning challenges from 
any directions. It makes computer-only training 
look ridiculous. It drives us to pick the right tools 
to get the job done (Jay Cross in Bonk & Graham, 
2006, p. xxiii).
The Meaning of Blended Learning
As mentioned earlier, for the purposes of simplic-
ity and clarity, we have adopted the definition of 
blended learning enunciated by Graham (2006).
Blended learning systems combine face-to-face 
instruction with computer-mediated instruction.
The working definition...reflects the idea that 
BL is the combination of instruction from two 
historically separate models of teaching and learn-
ing: traditional face-to-face learning systems and 
distributed learning systems. It also emphasises 
the central role of computer-based technologies 
in blended learning. (p.5)
We broadly agree with Graham’s (2006, pp.8-
10) list of purported benefits of blended learning 
encompassing the improvement of pedagogy, 
increased access and flexibility, and increased 
cost-effectiveness, while Garrison and Vaughan 
(2008, p.4) observe, “The need to provide more 
engaged learning experiences is at the core of 
the interest in blended learning”. Garrison and 
Vaughan (2008, pp.4-5) further argue that “the 
time has come to reject the dualistic thinking that 
seems to demand choosing between conventional 
face-to-face and online learning, a dualism that 
is no longer tenable, theoretically or practically”. 
Indeed, communication and knowledge media 
already permeate contemporary, physical learn-
ing environments. New forms of engagement are 
required.
In relation to Graham’s (2006, p.13) three 
general categories of blends—enabling, enhancing 
and transforming—we see e-simulations serving 
purposes in all three, yet with the potential to create 
transforming potential by “for example, a change 
from a model where learners are just receivers of 
information to a model where learners actively 
construct knowledge through dynamic interac-
tions. These types of blends enable intellectual 
activity that was not practically possible without 
the technology” (p.13).
The relationships between face-to-face and e-
learning modes are a pivotal area of investigation, 
and one where blended learning design solutions 
will be highly contextualised. The goal is to adopt 
“a new educational paradigm that integrates the 
strengths of face-to-face and online learning. 
Blended learning—a design approach whereby 
both face-to-face and online learning are made 
better by the presence of the other—offers the 
possibility of recapturing the traditional values 
of higher education, while meeting the demands 
and needs of the twenty-first century” (Garrison 
& Vaughan, 2008, p.5). In presenting a Student 
Survey Questionnaire (See chapter 11, Appendix 
A) for blended learning, Garrison and Vaughan 
(2008, p.193) illuminate how student perceptions 
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of the strength and value of relationships between 
classroom and online learning can be conceived 
and evaluated in four significant degrees from 
more to less positive where:
• Online and in-class work enhanced each 
other;
• Online and in-class work were relevant to 
each other;
• The connection between the two was not 
always clear; and
• There was little or no connection between 
the two.
These degrees of integration and value are 
given more precise formulation in the “blended 
learning design alignment” template introduced 
below for use with e-simulations. It provides 
equal emphasis on activities occurring within 
the simulation and those occurring outside, with 
congruency required between the two domains 
of activity.
The Meaning of E-Simulations 
in Blended Learning
In relation to the explosion in e-learning develop-
ments and possibilities globally, “more educators 
and trainers need to understand what they can ac-
complish in these environments. They are seeking 
guidance, stories, and examples of what works or 
might work” (Bonk, 2009, p.112). This observa-
tion has particular significance in examining the 
e-simulations in blended learning settings. As 
e-simulation emerges strongly, it deserves greater 
prominence in research and practice. This book 
provides frameworks and cases documenting 
claims about what works in e-learning and blended 
learning settings. Oliver, Herrington and Reeves 
(2006) note:
Blended learning appears to offer strong supports 
for instructors looking to create learning settings 
based on authentic tasks. Blended learning ap-
proaches provide instructors with many affor-
dances and opportunities for creating engaging 
and supportive settings. …It is the capability of 
blended learning to draw the maximum benefit 
from the technology affordances while retaining 
the best features of face-to-face teaching that make 
it ideal for supporting authentic activities within 
larger learning designs. (p.505)
An important stance taken in the conceptuali-
sation, design, and use of e-simulations relates 
to how they are situated in blended learning. For 
e-simulations, this means the simulation has been 
created for use in a teaching and learning context 
involving a range of other critical activities in the 
wider learning environment. For example:
• Classroom introduction to the simulation 
involving orientation to the task (especial-
ly if it involves assessment).
• Practice on the task in a group.
• Rationale for the challenges in the 
simulation.
• Explanations of independent/individual 
learning applications such as for prepara-
tion for internships or exams.
• Debriefings and feedback about the roles 
and tasks undertaken by the student in the 
simulation.
• Collaborative work and discussions 
between students who have used the 
simulation.
• Individual feedback on any assessable 
component in the simulation.
The variety of teachers’ educational intentions 
in using simulations is evident, for example, in 
the timing of their use during the teaching period. 
This reflects the “embedded” and “contextual” 
nature of usage in the curriculum and assessment 
of units. Further indications of ways to respond to 
the contextual demands of using e-simulations in 
educational institutions are as follows:
13
E-Simulations for Educating the Professions in Blended Learning Environments
• Via a combination of delivery and sup-
port platforms: Stand-alone using CD 
only; combination of CD and a simulation 
website; combination of CD, simulation 
website and learning management system 
(LMS); combination of CD, simulation 
website and social software environment. 
(Each depends on student access to broad-
band Internet.)
• For different student groups: Pre-service 
undergraduate students; internship prepa-
ration by students; in-service and pre-
service postgraduate students; mid-career 
employees; workplace trainees.
• In different physical locations: At home; 
at work; in student residences; in student 
computer labs on-campus.
• In different human relationships: Alone 
unsupervised by teachers; with fellow stu-
dents unsupervised by teachers; with fel-
low students in tutorials/computer-labora-
tories supervised by teachers; with work 
colleagues in the workplace.
• In relation to actual workplace learning: 
In preparation for workplace learning; as 
a partial substitute for workplace learning; 
as a full substitute for workplace learning; 
as a form of reinforcement after workplace 
learning.
These provide a snapshot of conservative set-
tings and needs to which e-simulations respond.
A TYPOLOGY FOR DESIGNING 
E-SIMULATIONS
Our attempt to classify e-simulations for edu-
cating the professions is strongly guided by the 
following observation of Jones (1998), a creator 
and researcher of simulations and games for more 
than thirty years:
My concern about categories is not about se-
mantics. It is not about words as such, it is about 
behavior. In interactive events, behavior should 
determine the category. If everyone in an event 
referred to it as a game but behaved as if it were 
a simulation, then it would be a simulation, not 
a game. The actions, skills, motives, thoughts, 
and emotions are what matter in determining 
categories of human behavior. It is important, 
particularly for professionals, to describe clearly 
and/or define carefully what they are trying to 
communicate. In any field involving behavior, de-
scriptions and examples are safer than definitions. 
Clear categories are important. (pp.316-317)
With this in mind, we propose a “typology” 
of e-simulations determined by design variables 
that exert an impact on learner experience and 
behaviour inside and outside the e-simulation; that 
is, the teacher/designer’s intentions for using the 
e-simulation in a blended learning environment. 
The e-simulation types vary in their individual 
experience design including the students’ experi-
ence more broadly of a congruent blend in a unit of 
study, where e-learning is expressed in a blended 
learning design. The range of e-simulations re-
ported in this book varies in ways associated with 
the fidelity of the screen representations and modes 
of interactivity simulating human interaction. 
These and other design elements determine the 
“representational validity” (Feinstein & Cannon, 
2002) of the e-simulation.
Representational Validity is evident when the 
simulation of a chosen phenomenon in profes-
sional practice is seen as a valid representation 
of the phenomenon for the defined educational 
purposes; valid in its concepts and constructs rather 
than being a high fidelity replica of reality. This 
contrasts with the validity of the e-simulation’s 
learning design, or “educational validity” when 
considered in the context of the overall educa-
tional goals, objectives, and strategies used in 
a unit of study. Educational validity is evident 
when the students’ experience of learning and 
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assessment inside and outside the e-simulation 
is seen to be in valid alignment; that is, support-
ing the defined educational purposes (Feinstein 
& Cannon, 2002, pp.432-434). This involves 
attending to the constructive alignments in the 
blended learning design for the unit as a whole. 
For the e-simulation to achieve satisfactory edu-
cational validity (Feinstein & Cannon, 2002), it 
must contribute to the constructive alignments. 
The constructive alignment of design elements, 
both inside and outside an e-simulation is a core 
feature of the type of e-simulation designed for 
blended learning (See Table 3).
Constructive Alignment of Design 
Elements for E-Simulations
In considering the constructive alignment of de-
sign elements for e-simulations, we draw on the 
aforementioned work of Biggs (2003) relating 
to acquisition of knowledge. His work suggests 
e-simulations ought to represent a commitment 
to constructive alignment of key elements in an 
educational design. Table 1 demonstrates the key 
design alignments we propose, while Figure 1 
shows five resulting segments as a closed cycle 
of alignments.
Segment (v) in the closed cycle represents the 
domain containing both assessment and evalua-
tion. It aims to provide evidence of the extent to 
which the e-simulation delivers on its promise to 
develop in the learner expected forms of inte-
grated professional capability (outcomes evalua-
tions). Assessment (A) of this form of student 
learning reflects a stage on the road to integrated 
expertise in professional practice that the profes-
sion and employers need (N): graduate attributes. 
To achieve this, e-simulations should have both 
representational and educational validity. These 
are two key goals when completing an effective 
e-simulation “learning design” that properly in-
tegrates an e-simulation into the intended design 
of broader learning environments and learning 
experiences. The alignment of representational 
and educational validities ensures congruency of 
the academic goals with the professional capabil-
ity of the employee.
Representational Validity is present when the 
chosen real-world phenomenon, as simulated, is 
seen as a valid representation (of concepts and 
constructs) for the defined educational purposes 
(see Figure 2). This means the e-simulation facili-
Table 1. Alignment of elements in an educational design 
i Profession/discipline Needs with the Curriculum goals; N&C
ii The Curriculum with “kinds” of Learning (categories of learned capabilities); C&L
iii Kinds of Learning withTeaching strategies (kinds of teaching); L&T
iv Teaching strategies (and all of the above) with the Assessment strategies (methods of measuring the learning for 
which evidence is provided);
T&A
v Assessment (evidence of learning) with the identified Needs of the profession/discipline. A&N
Figure 1. Closed cycle of alignments
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tates the “transfer” of professional experience in 
the real world, to the student learning experiences 
in a university setting, (i.e., transfer from the 
profession to the: Curriculum, Teaching, Learning 
and Assessment in the unit as shown in segments 
i-iv in Figure 1).
To achieve the desired level of representa-
tional validity of the professional practice, four 
clusters of complexity in the practice need to be 
addressed. They are central to the design of a 
simulated professional experience with represen-
tational validity and are detailed in Table 3.
Educational Validity is present when students’ 
learning experiences via e-simulation in the educa-
tional setting encourage the appropriate ‘transfer’ 
of learned professional experience and capabilities 
to the real world (see Figure 3). This is to ensure 
that graduates’ achievements transfer from the 
university program to the profession/employer as 
shown in segment v, Figure 1. When designing 
an e-simulation to achieve the desired level of 
‘educational validity’; meeting the requirements 
for a constructivist, active, participative and 
socially situated learning environment, the four 
clusters of engagement shown in Figure 3 need 
to be addressed.
The clusters are valuable points of connection 
between the student and other learners, their 
teachers or practitioners. They are essential in any 
design of a simulated professional experience 
with educational validity. These four clusters of 
“intentional activities” designed by teachers 
typify the designs of e-simulations. Table 2 pro-
vides examples for each cluster.
These four clusters of activity typically occur 
both inside and outside the e-simulation to a large 
extent. This reflects the manner in which they are 
embedded in a blended learning design rather than 
taking an “off-the-shelf” commercial simulation.
Addressing E-Simulations in 
Blended Learning Environments
It is important that the achievement of “blended 
learning environments” is the result of proac-
tive–reflexive design of teaching by the teacher 
as “agent for learning”. It is therefore essential 
that the enacted educational design is learner–
centred, that is, the ultimate learner performance 
in the learning events (both inside and outside 
the e-simulations) remains the responsibility of 
the learner. Only the learner can truly choose to 
engage and participate actively in any learning 
environment, playing their role, making use of the 
learning resources and the learning interactions. 
Only the learner can choose to engage, perform, 
and achieve the praxis that is possible. So while 
the teacher is the agent of learning, ultimate 
power for learning resides with the student. There 
is concern about potential imbalances in this 
Table 2. Examples of “intentional activities” designed by teachers 
Intentional elements in the design: Examples:
Participation in learning and practice of situated capabilities Role-play on interviewing skills inside and outside the e-simula-
tion.
Teacher guidance and feedback Light interventions by the teacher during the role experience, in 
order to guide and provide evaluative feedback inside and outside 
the e-simulation.
Connections with significant others in “blended learning” contexts Embedding the individual role experience from the e-simulation 
into the social contexts of the unit (course), such as online discus-
sion spaces provided in a Learning Management System or social 
software.
Formative and summative assessment Using the e-simulation for formative practice and assessment with a 
small weighting for the final grade in the unit (course).
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relationship, particularly in light of heightened 
emphasis on individual learner experiences in the 
educational environment. The teacher as broker, 
orchestrator, and agent is critical for the success of 
e-simulations in a blended learning environment. 
Therefore, when considering the total learning 
design of any e-simulation, attention should be 
given to the design of relevant experiences out-
side as well as inside the e-simulation. Quality 
blended learning designs rate highly in regard to 
“conceptual validity” and “construct validity”, 
being educationally mature designs to achieve the 
intended learning outcomes. The previous clusters 
in representational validity and educational valid-
ity converge in the conceptualisation in Figure 4 
of what constitutes the students’ blended learning 
experiences inside and outside the e-simulation.
Achieving quality, blended learning using e-
simulations occurs by aligning the representa-
tional and educational validity clusters of design 
elements that reflect the teacher’s educational 
intentions. The roles of students and teachers, as 
they actively engage with each other, and the 
resources and tasks in stories and scenarios, com-
prise the blended learning environment of a 
contemporary e-simulation. The quality of this 
experience of relationships seriously influences 
the quality of the learning.
Figure 3. Elements of “educational validity” designed by the teacher for students to experience as valid 
experiences aligned to support the defined educational purposes.
Figure 2. Elements of “representational validity” designed by the teacher for students to experience as 
valid phenomena selected from the professional workplace
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Table 3. Alignment of design elements when designing for the student experience in a blended learning 
environment 
Designing for the Student Experience in a Blended Learning Environment
Title of the e-simulation:
Name of the teacher/designers:
Elements Description / Example
Learner profile Key characteristics and attributes of learners that impact on the design of the e-simulation in 
the blended learning approach. E.g. maturity, experience, course level, study mode, cohort 
size.
Teacher’s main aim This is a ‘high level’ statement of the teacher’s intentions or purposes in creating the e-
simulation as a treatment for educating in specific areas of a specific profession (teacher’s 
perspective).
Teaching goals and strategy This is a “second order” statement of the teacher’s intentions. It points to the expectations the 
teacher has for the student’s final learning outcome and indicates the key strategy/method for 
reaching it.
Blended Learning architecture(Pre-
ordinate design structure)
This is a “high level” description of the main elements in the designed (pre-planned) methods 
for achieving the blended learning. This includes elements in the digital e-simulation that link 
with other virtual/online elements as much as with those in the physical classroom, home, or 
workplace environments.
Teaching strategies for using the e-
simulation in the curriculum
The ultimate “performance” of teaching as a reflexive, interactive process may be promoted in 
the pre-planned design and use of the e-simulation. For example, are there unresolved profes-
sional issues and practices that the e-simulation raises for varied treatments when teaching?
Role(s) assumed by students This may be more than first expected. Consider the student’s roles both inside and outside the 
e-simulation. Some e-simulations allow students to play different roles.
Key objectives for the learners Highlight the most important learned capabilities in the profession that students learn from the 
e-simulation, either alone or in conjunction with other elements of the blended design.
Challenge / Difficulty Highlight the selected elements from the real world that are being set as a “challenge” in the 
simulation. The type of challenge/difficulty portrays how well the e-simulation meets the 
demands that occur at the intersection of representational validity and educational validity of 
the e-simulation.
Methods and Sequences INSIDE the e-simulation OUTSIDE the e-simulation
Invitationto engage In what way, in the e-simulation, do users re-
ceive a motivational welcome and invitation 
to engage in the experiences offered?
Through what other means do students 
receive an invitation and rationale for partici-
pating in the approaches and activities both in 
the e-simulation and what surrounds it?
Briefing(on roles and purposes) State where and how this occurs in the 
sequence of e-simulation screens.
State if and how this occurs before the e-
simulation via other means online or in class.
Supportfrom teacher (assistance, guid-
ance and feedback)
List key screens or interaction events that 
support the student learning in the e-simula-
tion. It may be important for these to be ab-
sent on occasions. Note the approach/timing.
State if this occurs before/during/after the e-
simulation via other means online or in class. 
Only mention the key strategy for supporting 
students individually and/or as a group.
Resources/tools(for taking action 
simulated, virtual and real)
Identify the means by which students do the 
productive work; the active, participative 
“learning” work for which the e-simulation 
provides the experiential framework.
Identify any other means online or in class, 
by which students receive the resources/tool 
for enacting the role in a productive manner 
for practice/assessment.
Tasks(work actively completed by 
students)
State task(s) completed in the e-simulation, 
whether assessed or not. Include key elements 
of a task that might occur during the e-
simulation, with other elements done before, 
during, or after the e-simulation using another 
method outside the e-simulation. Emphasise 
tasks completed, not activities that support 
the scenario experience.
A major task in a unit that is connected with 
the work completed in the e-simulation. It 
is often formally assessed and results in a 
mark that contributes to an overall grade for 
the unit. Describe any tasks outside the e-
simulation that represent a “blended approach 
to the assessment”.
continued on following page
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Figure 4. Five spheres that affect the learning relationships both inside and outside the e-simulation
Designing for the Student Experience in a Blended Learning Environment
Time(structure and pressure) Indicate key methods for creating structured/
pressured time on e-simulation users. Is time 
clocked and reported to the user? Do users 
control e-simulation time structure and pace?
Name relevant elements or tools in the broad-
er e-learning environment or the physical 
environment that may determine the timing of 
exposure to all or parts of the e-simulation.
Reflection(individual/group) Indicate opportunities for students to reflect 
on the meaning of the experience and their 
performance, prompted or otherwise.
Indicate planned opportunities for reflecting 
and discussing progress with learning.
Debriefing When/how do students receive feedback on 
the meaning of the e-simulation experience 
and their performance?
When/how do students receive analytical and 
explanatory feedback individually and as a 
class/group as needed?
Results(Formative/ summative assess-
ment by the teacher/assessor)
Does the e-simulation facilitate assessable 
work generated by the student? Does it 
involve minor formative results or a major 
learning result to be assessed?
Does the e-simulation contribute to a more 
substantial piece of assessable work external 
to the e-simulation?
Unit Outcomes(measured by the 
teacher/evaluator)
What evidence would you seek outside the e-simulation and perhaps outside the unit, that 
professional performances learned using the e-simulation contribute to graduate attributes 
transferable to (or transferred to) actual professional practice, therefore addressing needs of the 
profession?
Table 3. Continued
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Student Experience Inside 
the E-Simulation
Several factors play key roles in the successful 
performance of any educational e-simulation. 
Some examples of these are shown in Figure 5.
Each element represented in Figure 5 is pres-
ent in the structure and functions of an educa-
tional e-simulation. Indeed, most play key roles 
in a wide range of educational designs. They are 
detailed in the Design Table (see Table 3). When 
conceptualising the meaning and use of an e-
simulation for education in the professions, the 
significance of blended learning means every 
student (regardless of their location) will have 
specific learning needs associated with the embed-
ding of the e-simulation as a congruent part of 
the outside learning environment.
The Design Table (see Table 3) details elements 
integral to the learner experience both inside and 
outside the e-simulation. They include “engage-
ment” methods and sequences such as the
• Invitation to engage;
• Briefing (on roles and purposes);
• Support from teacher (assistance, guidance 
and feedback);
• Resources/tools (for taking action simu-
lated, virtual and real);
• Tasks (work actively completed by 
students);
• Time (structure and pressure);
• Reflection (individual/group);
• Debriefing; and
• Results (Formative/ summative assess-
ment by the teacher/assessor).
Profiles of e-simulations developed by teacher-
designers using the Design Table (See Table 3) 
assist in creating a congruent, blended learning 
environment incorporating the e-simulation. The 
goal is to address the needs of students and the 
professions in developing the capabilities inherent 
in complex professional expertise. (See Figure 1, 
The N-C-L-T-A Cycle.) To achieve congruent, 
integrated learning designs using e-simulations of 
the kind advocated in this typology and prompted 
by Table 3, other design expertise is necessary such 
as scenario design, interface design, interaction 
design and experience design. Approaches to each 
of these design imperatives determine simulation 
characteristics, such as fidelity and the various 
domains of validity (e.g., face validity, content 
validity, construct validity, and educational va-
lidity). Considerable expertise infuses digital 
e-simulations and this is extended when learning 
design necessarily includes their use in blended 
learning environments.
Figure 5. Example of students’ experiences inside the e-simulation
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FUTURE OF E-SIMULATIONS
In recent years, authentic learning, participatory 
learning, experiential learning, and immersive 
learning have been keywords in contemporary 
educational practice. Media artifacts described 
as simulations and games are being re-examined 
for their potential for mainstream education and 
training as a result of the massive convergence 
of media, and information and communication 
technologies to the digital platform. Furthermore, 
digital simulations and games are being used in 
conjunction with networked computer devices and 
central databases in order to create educational 
artifacts and integrated teaching and learning 
environments that:
• Customise learning experiences: adapta-
tions allowing teachers to meet broadly an-
ticipated curriculum, teaching and learning 
needs and purposes;
• Personalise learning experiences: adapta-
tions to meet certain personal preferences 
when interacting with an educational arti-
fact or environment; the manner in which 
a learning resource/environment presents 
itself and addresses the learner; and
• Individualise learning experiences: adap-
tations to the behaviour and content of a 
learning resource/environment based on 
students taking greater control to meet 
their own learning needs.
Beyond what are narrowly understood to 
be “simulations”, Bonk (2009, p.8) identifies 
“Alternative Reality Learning” as one of the 10 
major technological trends which is opening the 
world to a revolution in education. Commenting 
on the benefits of this technological trend, Bonk 
(2009) observes:
It seems that everyone wants a dose of reality these 
days. We all crave to experience or do the real 
thing rather than listen to someone tell us about 
the supposed real thing. Most people realize that 
they perform best when learning by doping in the 
real world. Whenever possible and available, they 
want to do it now – not some time much later. And, 
of course, it must be fun. What’s more, millions of 
people are willing to take on a different persona, 
sometimes multiple ones, in order to experience 
alternative versions of reality that are different 
from what they tend to experience each day. (p.27)
New digital tools and approaches such as 
“augmented reality” and “trans-media” narra-
tives, are challenging our concepts of blending 
in alternative reality experiences. Designs that 
blend for teaching and learning for the professions 
will increasingly use powerful virtual reality via 
e-simulations, because they support active experi-
ences for deep learning. The emerging designs and 
benefits of e-simulations in the service of teaching 
and learning, clearly build upon a long history of 
simulations and games, yet Bonk (2009) adds a 
note of caution:
The degree of authenticity and believability keeps 
growing in online scenarios, simulations and vir-
tual worlds. We are entering a time that continues 
to push the envelope of what is possible. But these 
same envelopes have been pushed before. Will 
this lead to higher levels of expertise in shorter 
bursts? Will simulations or alternative worlds 
created in one culture be readily transferred to 
another? How authentic must a virtual world be 
for educational payoff of some kind? And just who 
will determine the payoff? (p.290)
For education in the professions to benefit 
from rapidly changing technology developments, 
significant, new organisational and staff capacity-
building initiatives are required nationally and 
internationally. Future potential will only be 
realised through proactive leadership in the stra-
tegic and operational spheres of organisations in 
the education sector. Simulation technologies will 
continue to advance, with richer and smarter im-
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mersive experiences provided for learners through 
synthetic characters and environments. Currently, 
educational institutions, for example, lag well 
behind breaking technology developments in 
the commercial world, and arguably, well behind 
contemporary game theories in the service of learn-
ing. Moreover, with the extended opportunities 
provided by networked simulations, educational 
institutions will be challenged to examine their 
development and use on mobile devices. Various 
capacities will be required within, and possibly 
shared between, institutions to deliver fully on 
e-simulations’ potentials. Institutions’ resources 
are limited and there are many competing claims 
on budgets for various sorts of teaching and learn-
ing developments in general, and educational 
technology systems and applications in particular. 
E-simulations will need to compete for institu-
tional attention and prove they can be delivered 
cost-effectively and make a real difference to the 
quality of the student learning experience. We 
believe this can occur.
CONCLUSION
In this chapter we have identified the central 
concerns of e-simulations for the education of 
students in professional and vocational fields. 
Various aspects of e-simulations, as valued and 
high potential educational technologies, have been 
canvassed, including what they are, what they can 
do, and how they can be integrated effectively into 
blended learning environments. We emphasise 
that pure educational value may not be enough 
to enable the uptake of this type of technology 
unless supported by appropriate organisational 
capacities and effective strategic and operational 
leadership. Quality educational technology must 
be matched by quality institutional leadership. This 
is the case for all novel and emerging educational 
technologies which hold promise for contempo-
rary educational systems.
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